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Letters.

Yes, Ma'am
Just a short note to tell you how much

I enjoy your Virginia Wildlife.

It was really neat reading an article on
a Virginia game warden who I ran into

several times this summer. In fact she

checked my fishing license several times

at which time I enjoyed talking to her.

The article I'm referring to was Field

Notes "
I Thought They Were Going to

Send a Man." It is an interesting job that I

myself would like to get into. Thanks
again for your interesting articles.

Brenda Ribnisky

Norfolk

I enjoyed the thoughtful article by
Diane Thompson in the November issue.

I was impressed by the enthusiastic and
professional spirit of this warden, in

spite of the demeaning regulation that

requires her to cut her hair to such an

extent that she is often mistaken for a

boy! I am shocked that the Commission
has decided that women must pay such

an extraordinary price. What possible

value is there in requiring a man's hair

cut of all wardens when some are, in

fact, women? Hopefully, the Commis-
sion will see the value in changing this

regulation so that the self esteem and
potential of this remarkable woman, and
others that will follow her, will be fully

expressed.

Eric Bradley

Williamsburg

The regulation concerning officers' haircuts

is a safety concern. A change in this regulation

is currently under review which would allow

female officers to wear their hair somewhat
longer.—Managing Editor

Cover Artist

Please inform me of the publisher for

Geneva Welch's artwork (cover Novem-
ber 1982) or the artist's address.

Dr. David L Stanley

CarroUton, Missouri

Ms. Welch's fans may write to her directly

to inquire about purchasing her work: 4304
Rolling Acres Ct., Mt. Airy, MD 11771.
—Managing Editor

The One That Got Away
On numerous occasions, my friends

and I have hooked fish and lost them
(before ever seeing the fish) only to bring

back a hook with one or more fish scales

on it. I'm writing to request that you
consider having one of your experts pre-

pare an article (with photos or diagrams)

which will enable fishermen to identify

(even if only to general categories) the

ones that got away, but did leave scales

on the hook.

Richard E. Michell

Dale City

Would any of you outdoor writers like to

take a crack at this reader's suggestion?—
Managing Editor

Native Art
We here at Harwell's True Value

Hardware have enjoyed your fine maga-
zine for many years. We also serve as

agents for hunting and fishing licenses

as well as a checking station for game.
We have been amazed recently to

notice that Virginia Wildlife's front and
back covers are more often than not cre-

dited to out-of-state artists and photo-

graphers. We are certain that there is no
lack of talented wildlife artists and pho-
tographers in the state and we hereby
urge you to seek out this talent perhaps
in the form of a contest in Virginia

Wildlife.

We enjoy the articles and features and
look forward to each month's issue.

H.R. Harwell

Chester

Although I agree that there is no lack of

talented artists in Virginia, we purchase art

work on a free-lance basis; and we can only

publish the best of what we receive regardless of

where the artist lives. Almost all the art we
purchase has been sent to us unsolicited. We
seldom commission work, so we don't feel we
have a great deal of control over where the art

comes from.

Perhaps your letter will prompt some ofour

local talent to submit work.

We did conduct a photography contest at

one time as you suggested. But since the full

time magazine staff consists of two people

without clerical help, we just don't feel this

could be feasible in the near future.

—Managing Editor

An Open Letter to Our Readers
Dear Readers:

Since the inception of the non-
game tax check-off program, concerned
citizens have contributed some $371
thousand towards research and man-
agement of endangered and non-
game wildlife species in Virginia.

This represents an average contri-

bution of almost $6 from those peo-
ple who used line 20 of the Virginia

state income tax form to designate

that a part of their tax refund would
go to this program.
A significant amount was contrib-

uted through direct donations, some
of them from residents of other states.

The record of giving by all these

people compares favorably with those
of other states with similar programs.
Virginia's citizens (as well as visitors

to Virginia) have given generously,
and because of this, the Virginia

Commission of Game and Inland

Fisheries is engaged in some exciting

work, some of it explained to you on
the pages of this issue of Virginia

Wildlife.

We appreciate your donations, and
the concern behind them for the per-

petuation of Virginia's traditional

—

and promising—wildlife heritage. We
consider your investment in Virgi-

nia's future a sound one. We hope
that, after reading about how we are

spending your contributions, you feel

the same way.
So accept our thanks for your con-

tinuing support of Virginia's wildlife,

and remember that Line 20A will

appear again on this years's tax return
(line lOA on the "short form").

Sincerely,

Sarah Bartenstein

Managing Editor



Karl Maslowski

The White-Footed Deer

MOUSE
This tiny creature is a vital link in a food chain that goes from

the lowly grub to the stately white-tailed deer.

by Jeffrey M. Curtis
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T^
he deer mouse is as much a part of the great

Virginia outdoors as the white tailed deer and the

bobwhite quail. Hard to imagine? Not really. If you

stop to consider the life history and demand in the

food chain for these dainty little mice, it's easy to

appreciate their significance in our environment.

A mature female deer mouse is well into her mid-life

responsibilities at the ripe age of eight months. In fact, by her

eight-month birthday she's likely to have given birth to three

litters averaging four or five young. That young female deer

mouse reaches sexual maturity at about five weeks old and

with the short gestation period of twenty-two days she can

produce as many as ten litters a year. That means that one

female, in one year's time, with adequate food and mild

weather, could produce as many as 60 offspring! And with

the large majority of those young maturing within that year

and producing their own young, the total population poten-

tial becomes exponential.

Because of these extremely high breeding capabilities, the

role of prey responsibilities is a significant one. In fact, many
of our fur bearing animals, which are held in highest esteem

by sportsmen and those who are fur wearers, depend upon
the tiny, if not efficient, white-footed deer mouse. This

demand and dependence upon the mouse, not only by fur-

bearers, but owls, snakes and smaller birds as well, makes
him an important part of the total outdoor environment.

The comsumption of the deer mouse is not limited to the

expected animals and birds, either. Part of my history

includes a summer internship as park naturalist in one of

Ohio's state facilities. During an early morning walk around a

small pond we had, I happened to scare a white-foot from his

business along the shoreline. The mouse, in a half breath,

ended up several feet into the water. As I realized what it was
and what had happened, I found another surprise. There was
a large bullfrog who resided under a small, overhanging
willow. Occasionally I would check up on the bullfrog to

assure myself he had survived any demise of a frog hunting

camper.

The frog was there. Big, sullen and hungry. As I watched
the mouse swimming in figure eights, apparently lost from
shore, the frog, being the opportunist frogs must be, wasted
absolutely no time in evaluating the situation. That frog

cleared several feet of distance in two bounds, grabbed the

white-foot by the head and in a gulp left nothing of the

morning's events but a tail showing from his mouth. This

was not the first deer mouse that frog used for sustenance.

He was far too much of an expert in the chase and the

harvest.

All things have a beginning. The food chain for higher

animals often begins with mice and the white-footed deer

mouse holds a major niche in that progression. Not only a

prey animal, serving owls, cats, weasels, shrikes, snakes and
frogs, it also has the responsibility of eating many less desira-

ble grubs, insects, snails, spiders, seeds and carrion. Although

the mouse is considered a nuisance by those with grain crops,

the damage is extremely minimal when one considers the

amount of weed seeds and damaging insects the deer mouse
consumes. That, and its importance as a food source for

higher animals, surely make it a significant environmental
contributor.

Among this little creature's interesting life habits is its

excitement noises. Many times I have sat in the woods during

squirrel season and heard the mice rustling in the leaves as

they go about their daily business. They are also frequently

heard making a rattling noise, much like that imagined of a

small rattlesnake. They'll do this by rapidly drumming their

forefeet on dry leaves. This, and the buzzes, squeals and
squeeks they make, allow at least audio recognition of their

presence.

A characteristic common to all members of the rodent

family, to which they belong, is their insatiable curiosity.

Most people who own a cabin or camping trailer will readily

attest to this.

While on a fly-in fishing trip in Canada, my father and I left

our tent camp for the pursuit of northern pike and the relief

from black flies found only offshore.

W'
hat we rebwrned to late in the afternoon is

best described as a miniature war zone.

The mice had shredded paper towels, nap-

kins and toilet paper into hundreds of little

bits, chewed pencil-size holes into a bar of

soap, and one adventurous member had used the cold grease

in a skillet as a skating rink. Little slips and slides back and
forth across the grease and very, very many bacon-grease

mouse tracks were all over everything. Adventures in the

great white north.

If you haven't seen a white-footed deer mouse and would
like to photograph nature's little fellow, try a proven method
that I discovered accidentally. Take several large sheets of

cardboard from a refrigerator box or other appliance. Open it

up and lay it flat next to a cornfield, overgrown fencerow or

other thick, seedy area. Be sure to weight down the artificial

cover with rocks or stakes. Leave it alone for ten days and
occasionally go back and lift it up. If you'd like, you can

encourage the deer mice to use the cover by baiting it with

peanut butter, molasses and salt. They love it.

By using the carboard cover you can also examine the

many varied elements used in nest construction. Leaves,

grasses, feathers, milkweed down, paper and bits of cloth all

will be skillfully used. The materials are woven into a softball

size mound, hollow and dry inside.

Next time you have a few minutes alone in the field and

that little noise, be it a trill or a rustle, happens to wake you
from a relaxed state of boredom, I hope you'll think about our

important friend. Not as big as a white tail, and not as well

mannered as a bobwhite, but the white footed deer mouse
still plays an important role in Virginia's great outdoors. D

Jeffrey M. Curtis works for the Game Commission's education division. He

holds a B.S. degree in natural resources from Ohio State University.
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Thistle
Seeds

A I Fresco
A menu for your
feathered friends.

by Julie Wyckoff

Bird feeders come in many differ-

ent designs. There are feeders

for all birds and for just little

birds. There are feeders to hold only

sunflower seeds or only thistle or suet

and there are feeders to hold a mixture
of seeds. Choosing the right feeder and
the corresponding bird food for your
feeding program can be confusing. An
examination of different feeders and
food will simplify your task and help you
create a successful bird feeding program.
The barn feeder is commonly used. It

holds any type of feed; a seed mixture is

the most likely choice. Most barn feeders

allow any type of bird to feed. It is a good
first feeder because it attracts a wide
variety of birds. You can get an idea of

what type of birds are in the neighbor-

hood and select specialty feeders based
on this experience. Specialty feeders
serve only specific birds, like goldfinches

or hummingbirds. Barn feeders are also

useful if you want only one feeder, again

because it is good for a wide variety of

birds. This can be a disadvantage as blue

jays will dominate and take over a feeder.

However, variations of the barn feeder

discriminate against large birds such as

the blue jays. Blue jays need a large area

to perch on; if the perch is short a blue

jay won't be able to grip it. Large birds

need a high roof; if there isn't enough
head room, a blue jay won't be able to

reach in for the seeds.

The tube feeder is a good way to selec-

tively feed birds. Each feeder is designed
to hold one type of food and serve only

one type of bird, such as small birds.

Thistle tube feeders have short perches

so only little birds such as goldfinches

can use them. Very small feeding holes

keep the seed from coming out of the

feeder too freely and restricts the size of

bird that can reach into the hole. There
are also tube feeders to hold sunflower
seeds.

The size of the feeding hole and the

length of perch will determine the kind

of birds that can use the feeder and the

best seed to use. These feeders are espe-

cially useful for birds such as goldfinches,

cardinals and chickadees.

Tube feeders vary in length, durabil-

ity, design and price. Well-made feeders

tend to be more expensive but will last

indefinitely; other feeders get brittle in

cold weather and may shatter if blown
down or struck. Some feeders feature

trays to catch seed as the birds feed and
drop it; others have a top that adjusts up
and down to lower the headroom and
discriminate against large birds.

A window feeder attracts birds right

up to the window for closeup viewing.

The small plastic tray attaches by a suc-

tion cup to a window in a matter of

minutes. They hold a small amount of

any type of feed. They need filling more
often than do other types of feeders, but

the drama of watching birds up close

makes them particularly exciting.

A suet feeder is a simple container

which holds the suet. It can be a mesh
bag or a wooden or metal cage. What-
ever the container, it must have holes

large enough for the birds to pull bits of

suet out, while small enough to keep the

suet from falling out or being stolen by

animals.

When choosing feeders, examine sev-
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eral, looking at the quality of construc-

tion, the type of bird and seed they are

meant to accomodate, and the ease with

which they can be cleaned and filled.

Some feeders can be taken apart easily

for cleaning while others require consid-

erable effort. Access holes make filling

easy with some feeders; others have to

be partially dismantled, or their design

.<^^^r
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Birds Favorite Foods

Cardinals, chickadees,

finches, blue jays,

nuthatches, grosbeaks,

tufted titmice

Sunflower seeds (oiled or

non-oiled)

Best all-around food for

attracting the greatest

number of birds.

Finches, redpolls,

pine siskins

Thistle seeds

Draws large numbers of

songbirds. It is unappealing
to squirrels and many large

birds. For specialty

feeders (tube).

Woodpeckers, nuthatches,

titmice, chickadees, flickers,

brown creepers, blue jays

Suet
Quick energy source

Finches, song sparrows,
mourning doves,

red-winged blackbirds

White millet

Usually found in seed mixes

Thrashers, robins, catbirds,

bluebirds, woodpeckers,
mockingbirds, cedar

waxwings

Chopped fruit

Apple, bananas, raisins

Cardinals Safflower seed

Mix with sunflower seed at

first until cardinals take to

it. Best of specialty feeder

for cardinals only.

makes it awkward to dump in a can of

seed. For assistance, talk with the sales-

man or with an extension specialist, a

naturalist at a local nature center or with
friends or neighbors with feeder expe-
rience. Then shop around for the best

buy and the feeder most suited to your
needs.

Placement of feeders is important for

a successful program. If possible, put
yours in a protected spot, with brush or

some other form of shelter or perch
within 12-15 feet. Birds need a spot to

rest, wait for their turn at the feeder, eat

seeds and check the area for possible

danger. Avoid prevailing cold winter
winds by locating the feeder in a sunny,
protected spot on the south side of your
house.

If you don't want squirrels in your
barn feeder, discourage them by using a

slippery metal pole with a baffle on it. Be
sure not to place the feeder near a tree

branch or deck or fence railing as the

squirrel will use them instead of the pole

to get into the feeder. A corn cob feeder

is a good squirrel feeding station but will

not stop them from using the bird feed-

ers, too.

Anytime you attract birds close to

your house, the possibility of one strik-

ing your windows increases. There are

ways to help birds avoid this problem.
Birds often strike a window thinking

they can fly through it. This is especially

true if you have two windows placed so a

bird can look through both. A curtain or

other object to obscure the view will

help. Other ways of letting a bird know
that the window is a solid object include

putting a drawing on the window, like

the black silhouette available where
feeders are sold. String hung down from
the eaves is another trick. Window feed-

ers help birds sense the presence of a

solid object.

Check the accompanying chart to

choose appropriate bird food. Examine
wild bird food mixes carefully, as they

often contain a lot of seeds that go
uneaten. It is often better to buy the

different foods separately, then mix them
in barn feeders or use them singly in

tube feeders. Bird food can usually be

bought from nature centers, feed stores,

garden stores, grocery stores and hard-

ware stores. Meat markets sell suet; or,

you can cut the fat off meat before cook-

ing and use that. Fill the feeders consist-

ently and they will be frequently used.

Active bird feeders provide hours of

interesting and entertaining wildlife

watching. Be prepared; youll want a

camera handy to capture priceless mo-
ments and a bird book to identify the

birds frequenting your yard. Once your
feeding program is underway, sit back

and let the wildlife liven up the cold win-

ter months. D

Julie Wyckoffs article, "Attracting Wildlife,"

appeared in the October 1 982 issue of Virginia

Wildlife.
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The peregrine falcon {falco pere-

^rinus) population in the eastern

United States once consisted of

an estimated 350 breeding pairs. This
population declined during the 1950's

and by the mid-1960's, there were no
known breeding pairs east of the Missis-

sippi River.

The peregrine falcon apparently was
never abundant in Virginia. There are 21

known historical nesting sites in Virgi-

nia, 19 of which were located in the

Appalachian mountians, and two at

coastal locations.

The demise of the peregrine in the

East has been attributed to the effects of

pesticides on eggshell thickness and
reproduction. The last known pair of

peregrines nested in Virginia about 1960.

In 1978, The Virginia Game Commis-
sion, in collaboration with the U.S. Fish

and Wildlife Service and the Peregrine

Fund of Cornell University, began a pro-

gram to reintroduce falcons to the

Commonwealth.
The preliminary work of developing

techniques for breeding falcons in captiv-

ity was done at Cornell. Once the tech-

nique was developed, every effort was
made to increase productivity to a level

sufficient to provide young birds to the

cooperating states.

In 1978, when the Commission began
its program, a single release site was
developed on Cobb Island on the Eastern
Shore of Virginia. The release site con-
sisted of a 30-foot tower on the top of

which was located a 4' x 5' x 3' box. This
box, referred to as a hack box, has a

(Right) Young peregrines are color-

handed before fledging.

removable front constructed of closely

spaced bars which permits the birds to

have visual contact with the surround-
ing terrain.

Releases are made by introducing

captive-reared falcons to the hack box
when they are 28-30 days of age. These
young birds usually have been fed by
adult peregrines at the propagation facil-

ity at Cornell, hence are imprinted on
adults of their species. Young birds at

this age are covered with down but with
some feathers just emerging. They are

fed by attendants through a chute on top
of the hack box until 42-45 days of age at

which time the front of the box is

removed, giving the young free access to

the outside world.

Mitchell A. Byrd

On the

Comeback Trail
One of the most exciting things to happen in

Virginia as a result of non-game research is the

return of the peregrine falcon.

by Mitchell A. Byrd
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Doug Davis

(Above) A young peregrine exercises

its wings following one of its first

flights. (Right) Young peregrines are

placed on release towers at 25 days of

age.

^^ *f t- V
l^

Mitchell A. Byrd
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Mitchell A. Byrd

Releases are not without their prob-
lems. At the release on Cobb Island in

1981, a young peregrine from a previous

year startled the young birds so that

they flew from the tower prematurely.
One of the young landed in the ocean,

necessitating a cold swim by Hans Gabler,

the graduate student attendant. A second
bird on its first flight landed on a nearby
osprey nest where it was struck by the

adult bird, although the resulting injury

was not serious. A third bird landed on
the chimney of a building on the island,

promptly falling inside; it was rescued by
Hans.

First flights and landings are often

awkward, resulting in situations such as

those above. The attendants are respon-
sible for knowing the location of each
bird at all times during these first few
critical days. The young birds progres-

sively improve upon their flying skills

over the next several weeks. Within
days, they begin chasing each other, as

(Top left) Peregrine release tower with

hack box. (Bottom left) One of the

first peregrines hatched in Virginia is

handed prior to fledging.

well as any other bird which comes by
the tower. Their flights soon are spec-

tacular examples of precision and skill.

During this period, food is provided
on the tower for the birds until they
become independent and disperse, nor-

mally in about four weeks. The release

program is based on the idea that the

young falcons will form a mental image
of the site and will return to the tower at

maturity to lay eggs and rear young.
Since 1978, the Commission program

has provided for the completion of six

additional towers, all on remote coastal

islands. These sites have been selected

because of the relative absence of land

predators and the presence of an excel-

lent natural food base for the young
peregrines. In addition, one urban release

site in downtown Norfolk has been
used. Peregrines in the eastern United
States historically nested on tall buildings
in cities. The urban release, therefore, is

consistent with this original nesting habit

of the peregrine. In addition, urban sites

lack typical predators and usually have a

good pigeon population which provides

an abundant food supply for the falcons.
Greg Greer
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Tom Armour

In the past two years, the reintroduc-

tion program has been expanded. In

1981 and 1982, 22 and 19 falcons,

respectively, were released. All 19 fledged

successfully from the towers in 1982.

Since 1978, 72 flacons have been released,

of which 64 fledged successfully, a suc-

cess rate of 89 percent.

The natural death rate for young
peregrines in the wild following disper-

sal is 50 to 60 percent the first year. They
do not breed until they are at least two
years of age. With the high natural mor-
tality rates and delayed maturity, there

should be about 14 adult falcons alive

from the Virginia releases. The locations

of 11 adult birds in the state are known
at the present time, although all may not

be from Virginia releases.

Single adult or subadult falcons began
to return to towers as early as 1979.

Mixed pairs of adults and subadults were
observed in 1981. In 1982, three adult

pairs of falcons returned to towers.

All three pairs went through court-

ship behavior but the female of only the

pair at Chincoteague National Wildlife

Refuge laid eggs. This pair produced and
fledged successfully three young. This

was the first time peregrines have nested

in the wild in Virginia in over 20 years.

At the present time, the locations in

the state of five adult pairs of peregrines

as well as a single adult are known. With
the initial breeding success in 1982, the

(Top left) A peregrine released at

Cohb Island is trapped two years later

as an adult at Fishermans Island.

(Bottom left) Forty-two-day-old pere-

grines in hack box just before release.

Mitchell A Byrd

possibility of additional successfully breed-

ing pairs in 1983 is high. With a con-

tinued release program and its logical

expansion to the original mountain range

of the species, the successful re-establish-

ment of this magnificent bird of prey in

the Commonwealth seems likely. D

Dr. Byrd, a professor of biology, has been with the

College of William and Mary for the past 25

years. He is an authority on colonial nesting birds

and raptors in Virginia, and has headed research

studies on bald eagles, peregrine falcons, and red

cockaded woodpeckers for the Game Commission

for the past six years.
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Nineteenth-century naturalists amazed the scientific

world when they reported that scores of fresh-

water mussel species occurred in North America.

Over 120 species and subspecies were found in the Missis-

sippi River system alone, compared to a total of approxi-

mately 12 species in all the rivers of Europe combined! These

early collections established that the rivers of eastern North

America harbored the richest and most diverse freshwater

mussel fauna in the world. In Virginia, roughly 65 different

species of these secretive animals can be found throughout

the state. The majority of these species reside in southwest-

ern Virginia, particularly in the Clinch, Powell and Holston

Rivers.

Freshwater mussels generally resemble the saltwater

clams and mussels familiar to most Virginians. They are

enclosed within two protective shells, and can dig and anchor

themselves in the substrate with a long, muscular foot. Brea-

thing and feeding are accomplished simultaneously; water is

drawn into the body (mantle) cavity through an incurrent

siphon. Four specialized gills located within this cavity func-

tion in both oxygen uptake (like a fish's gill) and filter-feeding.

The gills filter out small organic particles and plankton from
the incoming water, and this food is passed to the digestive

system. Sediment and waste materials are pumped out with

water leaving through the excurrent siphon. Mussels are

sedentary and inconspicuous, and oftentimes it is only these

siphons which can be seen protruding from the substrate. In

female mussels, the gills also serve as brood pouches for

developing offspring. The tiny immature mussels, called glo-

chidia, are released by the females into the water where they

must come into contact with, and attach to, certain species of

fish in order to survive. A freshwater mussel goes through a

special parasitic phase during its early life and attaches to the

fins or gills of fish. This relationship between glochidia and
fish is essential for the continued survival of young mussels,

and only certain species of fish can serve as hosts for each

mussel species. The glochidia drop off from the fish after a

period of development and burrow into the substrate to

begin the free-living phase of their life cycle.

Mussels play an important role in the ecology of fresh-

water ecosystems. They serve as a major food source for

valuable wildlife species such as muskrat, raccoon, otter and
mink. Young mussels are also eaten by waterfowl and game
fish. Furthermore, mussels filter particulate matter out of the

water column, serving as biological filters to help cleanse

turbid and polluted waters. Freshwater mussels are therefore

an integral part of the food web and natural purification

process in rivers and lakes. Mussels can also be used by

scientists as "biological monitors" of past and present envir-

onmental conditions in river systems. By filtering material

out of the water, mussels accumulate pollutants such as

pesticides and heavy metals which generally occur at very

low concentrations. Biologists can measure the amount of a

pollutant found within mussel tissue and determine whether
use of that water would be harmful to man. Although fresh-

water mussels are edible (if somewhat tough), this filtration

and storage of pollutants within body tissues could present a

health risk if consumed. In general, mussels occurring in

areas subject to municipal or industrial effluents should not

be eaten.

Pharmaceutical uses of mussels are also being explored, as

Freshwater
Mussels:

A Declining Resource
These creatures are important

for everything from food for

wildlife to cancer-curing drugs.

Are they doomed to extinction?

by Alexander V. Zale and
Richard J. Neves

illustrations by Dick Bernard
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results from cancer research indicate that clams and mussels

have an extremely low incidence of tumors and appear to be

cancer-resistant. Scientists are developing techniques that

will result in the extraction of cancer-curing drugs from these

molluscs. This potentially direct benefit to man is only now
being realized.

Unfortunately, populations of mussels are dwindling in

Virginia and throughout North America. This decline in

mussel abundance and diversity is primarily a product of

man's alteration of the aquatic environment, which has

resulted in the degradation of water quality and the destruc-

tion of mussel habitat. Siltation associated with poor agricul-

tural, forestry, and mining practices was probably one of the

first factors significantly impacting mussel communities. Silt

can make river bottoms too soft and unstable for some
mussel species and can also smother individuals by fouling

their gills. The construction of dams has wiped out many
mussel populations because river species have specific oxygen
and temperature requirements that are simply not available

in the deep, cold, stagnant waters of reservoirs. Areas
affected by pollution, such as the North Fork of the Holston

River below Saltville, contaminated with mercury and chlo-

rides, have also lost their mussels as have streams altered by
channelization, dredging, and toxic spills. A factor that

appears to be currently affecting mussel populations in

southwestern Virginia is the presence of coal waste material

in mussel beds. These fine particles get into the rivers during

coal washing operations, and often settle out into areas inha-

bited by mussels. This coal waste can alter the substrate to

the point that it is not firm enough for the mussels to

maintain themselves under flood conditions. Very fine coal

particles may also clog the gills and smother young mussels.

In addition to the direct impacts of environmental distur-

bances, mussels can also be affected indirectly by changes in

the native fish community of an area. The loss of the required

fish host(s) of a mussel species also dooms the future survival

of that mussel species, since no young mussels will be pro-

duced. Unfortunately, the fish hosts of most mussel species

are unknown, making it difficult to adequately manage the

fish community in rivers inhabited by mussels.

With all of the natural and man-induced impacts on river

systems, the continued survival of many species of fresh-

water mussels is threatened. In fact, many species are already

known to be extinct and the U.S. Fish and Wildlife Service has

assigned endangered status to seven of the species found in

Virginia. It is essential that we know what fish species are

required by each of these mussel species if we are to save the

remaining populations. Biological research on mussels is

therefore necessary to prevent further extinctions and to

protect the delicate balance of nature in the rivers and
streams of Virginia. The Virginia Commission of Game and

Inland Fisheries is currently funding research at Virginia

Tech to study the distribution, habitat and life histories of

endangered mussel species in Virginia. The feasibility of

transplanting mussels to aid the natural recolonization pro-

cess is also being investigated by researchers at Tech. Exten-

sive research of this type is essential if we are to save Virgi-

nia's unique and ecologically important mussel fauna. D

Richard Neves is assistanl unit leader of I he Virignia Cooperative Fishery

Research Unit. Alexander Zale was a master's candidate in the department

of fisheries and wildlife at Virginia Tech when he co-authored this article.

He earned his degree in 1981, and is now a Ph.D. candidate at the

University of Florida.
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THE
SHREWS

A pictorial essay on these voracious

little mammals.
by Harry L. Gillam

These hyperactive little mammals look somewhat like

a cross between a mouse and a mole. Shrews have

tiny eyes, long pointed faces and seem to be in con-

stant motion. Because of their small size, they have one of the

highest metabolic rates in the animal kingdom, often consum-
ing a quantity of food equal to their own weight each 24

hours. Most shrews feed on insects and earthworms, but

they may take other prey including small mammals and birds.

The insect-eating activities of shrews can be beneficial to

gardeners. They live under surface debris or in burrows near

the surface. Cats frequently catch them but seldom eat them.

Vocalizations include high pitched squeaks and "chatters"

plus others not audible to us. Many echolocate like bats. They
have many tiny sharp teeth. None of the shrews hibernate.

Masked Shrew This 3- to 4-inch mammal is often called

common shrew or shrew mouse. It is active day and night

and is a good swimmer.
Smcku Shrew This shrew is larger (4 inches) and darker than

the masked shrew. In Virginia it occurs mostly west of .the

Blue Ridge. Insects, worms, and some vegetable matter make
up its diet. It nests in dry vegetation in stumps, logs or rocks.

Southeastern Shrew A flattened head and relatively short face

are characteristic of this SVi-inch shrew. It probably ranges

throughout Virginia, but has not been collected at high eleva-

tions. Its fur is dark brown on the back, shading to cinnamon
on the sides.

Long-tailed Shrew This larger shrew reaches 5 inches in

length. It lives primarily in rocky areas of the high mountains

16

along Virginia's western border. Coloration is a uniform gray

all over.

Pigmy Shrew Generally a northern species, this 3-inch

mammal is found along Virginia's Blue Ridge. It is said to

inhabit dry clearings, though little is known about this rarely

seen shrew. It is the smallest North American mammal, and

second smallest in the world.

Least Shrew This 3- to 4-inch mammal is distributed widely

throughout Virginia. Its coat is sepia brown. Though small, it

is robust and has a reputation as a loner. It prefers open
country with shrubs, grass and weeds, especially moist

grassy areas. They, as others of the shrew family, are heavily

preyed upon by avian and terrestrial predators.

Large (or NorthernI Short-Tailed Shrew This large shrew
approaches 5 inches, although it has a very short tail. It has

soft, velvety fur much like that of the mole. It is pugnacious

and has been known to devour field mice much larger than

itself that are caught in traps or confined with it. In winter, it

is often seen wandering on top of snow or ice. Generally slow

and awkward, it is a frequent target of predators such as

owls.

Southern Short-Tailed Shrew This shrew is intermediate in size

between the northern short-tailed and least shrews. It is also

found at scattered locations in the coastal plain. A larger form

of the northern short-tailed shrew occurs only in the Dismal

Swamp and is referred to as the Dismal Swamp short-tailed

shrew, but it is not recognized as a separate species. Old logs,

leaf covered forest floors and mossy banks shelter and harbor

food for these little animals. Litters are born in the spring and
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summer with some species raising several each season. They
sometimes store food in their burrows for winter.

\Naier Shrew One of the largest shrews in Virginia, this

shrew has a total length of well over 6 inches. This robust

fellow is uniquely adapted to life around aquatic environ-

ments. The feet, especially the hind feet are large and wide

with short stiff hairs. Another niche adaptation is the web-
bing of the third and fourth toes. The food sources are insects

and aquatic life. This shrew is probably an important prey

species for water snakes, minks and weasels, although actual

records are extremely limted.

Moles Moles are a group of mammals closely related to the

shrews. They are larger than shrews and highly specialized

for digging. They are compact animals with short, powerful

legs. Their fur is fine and dense for sliding through burrows
and shedding dirt. The fur lies equally well in either direction,

facilitating going and coming in the burrows. The fur has

some commercial value but is not very durable.

Moles burrow more deeply than do shrews, though they

will make burrows just under the surface. Their burrowing
makes them a nuisance to man, especially in lawns, golf

courses and gardens. They burrow in search of earthworms
and insects living underground. Mice and other rodents often

use these burrows to get at the roots of vegetables, giving the

mole an undeserved reputation as a vegetarian. They are

often harassed by people who set traps for them and gas their

burrows.

The eyes and ears of moles are hard to find since they have

long since degenerated from disuse. The nose is very sensi-

tive since that is what the mole uses to locate his dinner. The
young are born in a nest deep under a stump or stone for

protection. Two to five young stay in the nest until they are

fully grown. When out of their element on top of the ground,

moles seem awkward and clumsy.

Common Moles The common mole is found all over Virginia.

It reaches about 10 inches in length and its naked pink tail and
feet are easy indentification marks. They have fine sharp

teeth and though they are by no means aggressive, they will

bite if provoked. They are strictly insect eaters. They appar-

ently leave their burrows at night because owls prey heavily

on them.

Hairy-Tailed Mole About half the size of the common mole,

the hairy-tailed mole seems to replace the common mole at

high elevations. Its long, thick tail is covered with stiff black

hairs. It eats grubs, worms and even mice. The hairy-tailed

mole often lives in small colonies. It tunnels along ridges and
banks in dry, wooded, upland country.

The Star-Nosed Mole One of the most bizzare of Virginia's

mammals, the star nosed mole, with 22 fleshy pink appen-

dages on its snout, prefers a damp environment. It is found in

eastern Virginia's swamps and again in the western part of

the state along stream banks. It feeds entirely on worms and
insects, apparently appearing above ground more frequently

than do other moles. D

Harry L Gillam is chief of education at the Game Commission, and

editor-in-chief of Virginia Wildlife.
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Common Mole
(Scalopus aquaticus)

Northern Short-tailed Shrew
(Blarina brevicauda)

Star Nosed Mole
(Condylura cristata)

Southern Short-tailed Shrew
(Blarina carolinensis)

Hairy-tailed Mole
(Parascalops breweri)
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Least Shrew
(Cryptotis parva)

Masked Shrew
(Sorex cinerus)

Pigmy Shrew
(Sorex hoyi)

Smoky Shrew
(Sorex fumeus)

C Southeastern Shrew
(Sorex longirostris)

Water Shrew
(Sorex palastris)

i-
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The Dazzling

DARTER
Like so many seemingly insignificant creatures, the diminutive

darter fills an important niche in the ecological web of a stream.

by Paul E. Bugas, Jr.

illustrations by Jack )Nilliams
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It
was a glorious Saturday last May! The sky was cloud-

less, the air balmy, and I was planted in the middle of one

of my favorite streams casting for trout. While concen-

trating on the drift of my fly, I noticed a quick flicker amongst
the rubble in the swiftly moving water. Again, the flash of a

small creature caught my eye, and I smiled to myself as I saw
it shoot under a nearby rock. Even though I did not get a clear

glimpse of it, I knew from its shape and "herky-jerky" move-
ment that the fish was a darter.

Besides sightings by scientists and a handful of fishermen,

the diminutive darter has lived in relative obscurity for years.

Then came the snail darter. This tiny fish grabbed front page

headlines and became a major item on the evening news in

the 1970's because of its central role in blocking the comple-

tion of the Tellico Dam project on the Little Tennessee River.

Its status as an endangered species set the stage for a major

court battle that would test the mettel of the Endangered

Species Act, as well as vault the fish into the limelight as one

of this country's more indentifiable non-game species.

The snail darter, however, is only one of over 100 species

of darters found in its North American range. Although the

snail darter is not found in the Old Dominion, we are blessed

with at least 40 types of darters. Considerable study has been

given to the distribution and relative abundance of darters in

Virginia. Approximately 13 species have been given special

status statewide: the sharphead darter is considered endan-

gered in the state, three darters are being looked at as threa-

tened, and the remaining eight have been given special con-

cern status by scientists. One subspecies, the Northern
logperch, has been wiped out in its home range in the

Potomac River drainage.

Darters belong to the perch family, Percidae, which also

includes many of our more popular gamefish: yellow perch,

white perch, walleye, and sauger. The most obvious feature

linking the darter to the rest of the perch family is the dorsal,

or top, fin. This fin is completely separated into a spiney

section anteriorly, and a soft-rayed section toward the rear of

the fish. Other characteristics that are more easily recognized

by fisheries biologists verify that the perches and the darter

subfamily share a common lineage.

Darters are the smallest members of the perch family.

Most adult fish rarely exceed three inches in length, with the

exception of several members of the genus Perciim. Full grown
fish in this group often attain sizes in excess of five inches.

Although small in size, the darter is far from being uninter-

esting. Its coloration, especially that of the male in full spawn-
ing dress, is perhaps the most vivid among freshwater fishes.

Brilliant greens, blues, reds, oranges, and yellows mark the

sides and bellies of several species. This myriad of color is not

randomly blotched on these fish; instead they grace them in

the form of bars, spots, and lines, as if done with the stroke of

an artist's brush. Their common names are perhaps as color-

ful: the rainbow darter, the tangerine darter, the redline

darter, and the greenside darter, to name a few. Indeed,

darters are a taxonomist's dream, because the more they are

studied, the more new species and subspecies are being

unveiled.

Although some lakes and reservoirs support darter popu-
lations nationwide, most darters in Virginia find their homes
in the many rivers and streams across the state. A few species

are found in the slow, meandering creeks of our coastal plain,

but more are found in piedmont rivers and mountain
streams. All of the major drainages support a mixture of

darters, but the Tennessee River system of southwest Vir-

ginia boasts the most diverisfied population in the state.

Rivers such as the Clinch, the Holston, and the Powell harbor

around 18 such species and subspecies, most of which are

found nowhere else in Virginia. In fact, 10 out of 13 darter

species that are given special concern by scientists are found

in at least one of the above mentioned rivers.

It is not uncommon to see the form of a darter resting on a

river bottom while collecting hellgrammites or madtoms for

a fishing trip. It is unmistakable in appearance: brightly hued,

elongated, and possessing large pectoral fins. Movement con-

sists of short, rapid bursts from point to point, in search of

food or escaping danger. Its underdeveloped swim bladder
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confines it to a life among the substrate of a body of water.

More times than not, the presence of a healthy population of

darters is a good indicator of the low pollution level of a

stream or river. Areas with deep pockets of silt deposition

clearly lack good numbers of these fish.

The behavior of darters is as varied as their markings and

appearance. All darters have small mouths, and therefore

feed on insect larvae, fish eggs, and other matter found near

stream bottoms. However, while most are opportunistic

feeders, catching their next meal as it floats by, the ambitious

Roanoke logperch searches out food by flipping stones, sticks,

and other material over with its protruding snout!

Perhaps more interesting than feeding activity among the

various darters is the diversity of sexual behavior they

exhibit. Generally, a male and a female will pair up in the

spring, after a site has been selected and prepared by the male

fish. The spawning area is usually the underside of a rock,

although some darters may prefer to use aquatic vegetation

to help secure the eggs. After the eggs are extruded and

fertilized, the similarity between species usually ends. The
female of some species, such as the fantail darter and the

johnny darter, immediately leaves the nesting site or is driven

away by the aggressive male, who zealously guards the area.

On the other hand, both sexes of the least darter immediately

desert the nest after their spawning duties are wrapped up.

Some male darters complete the annual spring rite with one

female, while others require the assistance of several females

to complete the task.

One of Virginia's more prolific species, the fantail darter,

has a most unique approach to spawning. The male fish,

complete with a series of small bulbs at the tip of each dorsal

spine, moves under a rock that has a space exactly equal to its

body depth with its dorsal fanned out. Next, the male care-

fully brushes the bottom of the rock with the protruding fin,

cleaning it. After meeting a female in the spawning area, the

two of them go through a series of movements in the shapes

of circles and figure-eights. This continues with the female in

an upside-down position until she finally presses her vent on

the cleaned off rock and releases a single egg. The male then

fertilizes the egg in a topsy-turvy manner, while the female

continues to produce one egg at a time until the process is

finally completed, dozens of eggs later. After the female

leaves, the male stays around the nesting area, carefully

brushing any silt accumulation off of the eggs with his bul-

bous dorsal fin until the eggs are hatched. Perhaps modern
man has finally caught up to the male fantail darter in terms

of role reversal with his female counterpart!

An interesting creature you say, but in what way does this

little fish benefit man? Certainly darters do not provide a

direct source of food for the human race, as the largest of the

lot rarely exceeds a few inches in length. Also, most fisher-

men will attest to the fact that they do not hold up well in the

bait bucket, so their popularity as a baitfish is not highly

regarded. Finally, because their diet is restricted to substances

they gather from the river bottom, they cannot be relied on
to devour nuisance water weeds and algae.

Darters, as well as other overlooked species of non-game
fish, fill an important niche in the vast ecological web of life

found at the bottom of a lake or stream. These fish are a vital

link in the food chain between tiny animal life and gamefish

that sportsmen so highly prize. Disturb that link, and the

balance between species that nature has perfected is bound to

change in a direction that we may regret.

While the exact worth of an inconspicuous animal such as

the darter cannot be estimated in monetary terms, its indirect

contribution to our way of life is incalculable the more that

we learn about them. Thanks to the notoriety that the snail

darter has given this species, it is quite likely that most
Americans are in some way familiar with the darter subfamily.

So, the next day you spend fishing, swimming, or canoeing

on any of Virginia's many river systems, be alert for the

fleeting form of a darter. Their colorful figures and interest-

ing lifestyles make them a different sort of non-game species

worth looking at more closely. D

Paul Bugns is an assistant fisheries biologist for the Game Commission

working out of the Staunton office.



Personalities

Harry Gillam, Chief of Education
by Sarah Bartenstein

There are plenty of talented

people in the conservation

education field these days, and
lots of them have backgrounds as

richly varied as that of Harry Gillam.

Yet, something sets him apart—a rare

form of dedication.

And though he certainly does not do

it all for the recognition, his efforts

have not gone unnoticed. He is the

1972 winner of the Virginia Wildlife

Federation's Conservation Communi-
cator of the Year award; the Associa-

tion for Conservation Information bes-

towed its first place award on Virginia

Wildlife (of which Gillam is editor-in-

chief) in 1982 for "outstanding writing

and editing"; and numerous other

organizations have honored him for his

efforts in conservation education.

But he isn't resting on those laurels.

Gillam is the catalyst behind many pro-

jects in which his role is less visible. He
is recognized as the driving force

behind the Operation Respect move-
ment, which under his guidance has

become the model for similar programs
in many other states. Under his direc-

tion, Virginia Wildlife went to a color

format and has become competitive in

quality with magazines of other wild-

life and conservation organizations. His

original (circa 1971) color-keyed map
accompanying the game law digest is

the standard by which subsequent edi-

tions have been developed. His work in

the public schools has made him a

favorite with educators across the

state, and the Outdoor Classroom insert

(a special section included in those edi-

tions of Virginia Wildlife which go to

school libraries) is his brainchild. And,
in part because of his own interest in

—

and flair for—things electronic, the

education division is entering the age

of modern technology, with computer-
ized hunter education and circulation

records, phototypesetting, and video-

tape capability.

Gillam is more than an administra-

tor. In his years at the Game Commis-
sion, he's done every job there is to do
in the education division. He knows
the workings of the division inside out.

His career there began in 1961,
when he came to Richmond from
Nashville. He had been information

director of the agency now known as

the Tennessee Wildlife Resources
Agency; his responsibilities there

revolved around news releases, and
photo features for the weekly supple-

ments of Sunday newspapers.
As an information officer for the

Virginia Game Commission he was still

primarily concerned with news,
although he took on the added respon-

sibilities of publishing the game and
fish law digests, and writing a regular

column for Virginia Wildlife.

After education chief Jim Mclnteer
became assistant director of the

agency, Gillam was chosen to fill the

division head's position in 1973. Since

becoming chief, he has shown not just

a willingness, but a genuine desire to

continue with many of the projects he
worked on as an information officer,

although he could delegate those

responsibilties to one of his staff.

What's behind this desire is that same
quality that makes him the dedicated

professional that he is: he really cares.

That may sound trite, but in Harry Gil-

lam's case, it rings true; he cares, and
cares deeply.

He sincerely believes that, if you
don't educate young people about wild-

life and the environment and conserva-

tion, you stand the chance of losing

your natural resources to an ignorant

and uncaring generation. And he
believes that, if some hunters persist in

practicing unethical and unsafe behav-
ior in the field, true sportsmen will lose

something precious and irreplaceable.

And so he works tirelessly, noting

that "The goodwill and rapport that we
(the Game Commission) enjoy with

sportsmen and conservationists in the

state are at least in part due to our
educational efforts." That's not boast-

ing on his part—it's an acknowledge-
ment of the reality that Virginians

have been traditionally more coopera-

tive with their Game Commission than

have some other citizens with their

state game commissions. And this

knowledge confirms his belief in the

importance of education.

In spite of this dedication to conser-

vation education, Gillam started out on
the road to become a waterfowl biolo-

gist. In fact, he earned bachelor's and
master's degrees at Oregon State Uni-

versity in wildlife science. Besides being

in his back yard, Oregon State was one
of the few places with such a program
in those days.

While studying for those degrees,

however, he was also taking journalism

courses, working on the college news-
paper and yearbook, and finding that

he loved wildlife photography. Circum-
stances following his graduation meant
that he went east: Oregon was awash
with wildlife biologists because of the

unique nature of the university's pro-

gram; he was drawn toward photo-
graphy and writing; and a job offer

came from Tennessee.

He found more than a career there.

He met his future wife, Minnie Ste-

wart. In additon to her other charms,
she was an avid hunter and fisherman,

and they were married in 1960.

Gillam follows his love of wildlife

back in time to a childhood spent roam-
ing the area around his parents' farm
in Perrydale, Oregon, a small town
(population 35) 15 miles from Salem.

At the age of six, he received a bird

book and "ran around indentifying

everything." Before long, he was hunt-
ing the waterfowl so abundant near his

home. This eventually led him to study
wildlife science, and pursue a career in

waterfowl biology. As it turns out, that

was only a stop along the way to con-
servation education.

Biology's loss is education's gain.

Well, actually, no one lost—through
Harry Gillam's work, we all win. D

J

JANUARY 1983 23



Field Notes-

The Violent Encounter

/ do solemly swear or affirm that 1 will

support the constitution of the United States

and the Constitution of the State of Virginia

and that J will faithfully and impartially

discharge and perform all the duties incum-

bent on me as a Virginia Game Warden.

This oath of office, taken on the last

day of basic training school officially

begins the career of every new officer

by John Heslep

the correct methods of dealing with
the complexities of enforcing the law.

Since our game warden force numbers
only 147 for the entire state, the expe-

rience gained during this probationary
period better enables the officer to per-

form his duty when working alone.

The new officer quickly learns that he
needs a good sense of humor, the
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Part of a new officer's training includes work with an

of the Commission of Game and
Inland Fisheries' law enforcement
division.

Basic training for new officers is 10
weeks of comprehensive training to

better prepare them for the situations

they will face in enforcing the law.

After orientation to the Commission's
six divisions and their respective mis-

sions, the recruit officers then receive

seven weeks of training in the same
schooling required of all law enforce-

ment officers in Virginia. Long hours
of classroom work are spent on the

laws of arrest, search and seizure,

juvenile law, and many other subjects

required of the recruit. They are also

trained in skills such as high speed veh-
icle operation, defensive tactics, water
safety and firearms training.

After completion of the basic train-

ing, each officer is assigned to work a

probationary period with an expe-
rienced sergeant for at least six

months. During this time he will

receive practical experience in applying
the concepts he acquired in basic train-

ing. While working under the guidance
of his sergeant, the new officer learns

experienced sergeant, to apply what he has learned in the basic

patience of a saint, and the wisdom of a

lawyer.

We train our officers to be courteous
and professional in carrying out their

duties; however, they must always be
prepared to handle any situation which
might arise. One of the most difficult

areas in the job of a Virginia game
warden is remaining alert for the vio-

lent encounter. As with most law
enforcement jobs, the everyday work
becomes routine. The majority of peo-
ple he will encounter are law-abiding

citizens. Casual conversation and ques-
tions from sportsmen are common-
place for him as he performs his duties.

All the hunters he encounters are nat-

urally armed, and he cannot react to

the presence of a firearm the way a

police officer is trained to do. The game
warden must remember that the prop-
erly licensed hunter who is abiding by
the law is entitled to his sport, but the

officer must always be prepared for the

unscrupulous violator whose only con-

cern is his own personal gain. The vio-

lator, who is admittedly in the minor-
ity, makes it difficult for everyone
—especially the game warden.

school to the practical performance of his duties.

Since 1979 there have been five

assaults with firearms committed
against Virginia game wardens. One of

these resulted in the death of the assai-

lant, and permanent disability to the

game warden. The most recent assault

occurred in Craig County on October
12, 1981. While investigating a spot-

lighting complaint with officer Larry

Walls of Montgomery County, officer

Bill Rose was fired on by four subjects.

This assault involved fully automatic

weapons, and officer Rose's training

and judgement surely saved his life. As
a result of an investigation conducted

by game wardens and state police, all

four subjects were arrested and con-

victed for this assault.

The law enforcement division is a

well trained corps of professionals

ready to serve the citizens of Virginia

in any way possible, and the uniformed
officer truly exemplifies the pride and
dedication of every member of the Vir-

ginia Commission of Game and Inland

Fisheries. D

U. John Heslep is an education supervisor with

the Commission's law enforcement division,

working out of the Roanoke area.
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-Growing Up Outdoors-

The Killdeer and
the Classroom

Incessant, high-pitched sounds,

audible through the open window
of her second-floor classroom,

aroused Ginny Fant's curiosity. It was
May and having the windows open
made springtime a bit more enjoyable

at Hunt Valley Elementary School in

Springfield, Virginia just outside the

nation's capital.

Mrs. Fant, the reading specialist at

Hunt Valley, wasn't the only one to

express curiosity: her young charges

were also obviously interested in the

source of the sounds. Collectively, they

soon discovered that a male and female

killdeer were engaged in some swoop-
ing, screeching, matchmaking rituals in

and around the ventilators and other

rooftop structures just outside the

windows.
This activity went on for about two

weeks. Then the students called atten-

tion to the antics of the male bird. He
was doing a series of hop-dances
around three specific areas in the roof

by Francis N. Satterlee

gravel. According to Hal H. Harrison,

author of A Field Guide to Bird's Nests,

killdeer habitat is "typically far from
water, often in close proximity to

human habitations. . .availability of

suitable ground cover (gravel, cinders,

stones, rubble). . .appears to be an
important factor in the choice of

habitat."

Typical of killdeer activity, the

female eventually selected one of the

three areas previously designated by
her mate and the male then hollowed
out a place in the gravel.

Before long, four eggs were evident
in the nest, their color almost perfectly

camouflaged by the surrounding
gravel. About 9:45 A.M. each day, the
female was replaced on the nest by her
mate for a period of about 10 minutes.
During the hottest part of the day, she
was seen to stand up and shield the

eggs from the sun while apparently let-

ting them cool off a bit. When it

rained, she stayed right on the nest

and, without fail, she was observed to

(Above) Students line up to look through the author's

600mm lens: here's what they saw (rightl.

<* Jl^'''^

make a complete circle on the nest dur-

ing the day.

During all these activities, the proce-

dures were witnessed daily by a steady

stream of students who came to Mrs.

Fant's room not only for class but also

to witness the marvels of nature.

At about this time, Mrs. Fant con-

tacted the Virginia Game Commission,
telling of the events taking place out-

side her window. I visited the school

and took the photographs shown on
these pages. Some 150 students had
the opportunity to look at the mama
killdeeer and her eggs through the

600mm lens used in taking the photo-

graphs. Words are really not needed to

describe the ecstatic reaction to the

results as typified by the joy shown on
the face of third grade student Tyler

Selby as he views the bird. D

Francis N. Satterlee is an information officer

with the Game Commission's education division.

He writes and photographs for Virginia Wild-

life regularly.

(Above) Tyler Selhy's excitement is obvious at seeing the

mama killdeer.
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Non-Game Research:

The Next Phase
Dwindling federal funds for endangered species

have prompted Virginians to contribute their

own money to help usher in a new era

in wildlife research.

by Hassell Taylor and Mitchell A. Byrd

"You asked for it" is a popular TV program, but it is also the

attitude of thousands of Virginians who have voluntarily

contributed to Virginia's Non-Game and Endangered Species

Program. Through your contributions, amounting to more
than $370,000, you have asked that we take on the task of

looking out for all of Virginia's wildlife, not just those fish and

game species that are taken by hunting, trapping and fishing.

With the availability of this additional money we have been

able to launch an ambitious program, one facet of which is

research. This research involves all of our endangered species

and many others that require better understanding and care.

Of course, we have had an endangered species program since

1976, partially supported by federal funds. These federal

funds are now in short supply, but we have been able to

maintain our momentum through the use of monies donated

through the tax check-off program.

This issue of Virginia Wildlife is devoted entirely to differ-

The hnld engle is one of the endangered species which stands to henefil from

research funded h\i this program.

R.C Simpson

One of the nesting boxes for the Delmarva is nailed to a tree.

Karen Terwitliger

t.*r

k.m

'': U



ent applications of the non-game program. Next month, we
will report on some of the educational efforts of the program,

and will outline specific expenditures of the money that

citizens have contributed to this valuable part of wildlife

management.
In the meantime, here is a brief look at some of our present

intitiatives in the research area.

Endangered species projects continue on the Delmarva fox

squirrel, eastern cougar, bald eagle, peregrine falcon and red

cockaded woodpecker. New studies of non-game species

include an osprey population study, colonial nesting bird

study and shorebird ecology studies.

Endangered Species

The Delmarva fox squirrel has only one known population

in Virginia, located on Chincoteague National Refuge. A
transplant program was started this year to move Delmarvas

from Chincoteague to Brownsville Plantation, a part of the

Virginia coastal reserve of the Nature Conservancy, to re-

establish the squirrel in other parts of its original range.

Thirteen animals were trapped and transplanted during June
and September. Further transplants will be attempted in the

spring of 1983.

The Game Commission will continue to investigate reports

of Eastern cougar sightings although no concrete proof exists

that the animal is present in Virginia.

Aerial and ground surveys resulted in the location of 45

active bald eagle nests from which 43 young were produced
and 41 fledged. This is a continuing slight increase of young
produced in Virginia. Three productive nests on the James
River were noteworthy because of the decline in recent years

due to contamination of the river. Monitoring of the eagle

population continues.

Reintroduction of the peregrine falcon continued on the

Virginia Barrier Islands and Back Bay. Nineteen young fal-

Boxes built for Delmarva fox squirrels proved inviting: even the owls wanted

to get in on the act.

Biologists examine a Delmarva. Young peregrines in their temporary home,

the hack box.

Karen TerwHliger Karen Terwilliger Greg Greer (below)
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cons hatched at Cornell were released by use of special hack-

ing towers. In addition, a pair of wild falcons produced three

young, the first known wild production in Virginia since

1956. The hacking program monitoring of migration will

continue (See "On the Comeback Trail" on page 9 of this

issue.)

Surveys for location of active red cockaded woodpecker
sites were continued. Seven active nests were located of

which six were successful. Nine young were produced for an

average of 1.28 young per active nest. Twenty-two known
adults gave a total of only 31 individuals found in Virginia.

Monitoring of the red cockaded will continue.

Osprey Population Studies

The osprey {Pandion haliaetus) population suffered several

declines in many parts of its North American range from

1950 to 1970. Declines were particularly severe in parts of the

Northeast. Although the population decline in Virginia did

(Left to rightl Young ospreys hatched in incubator are hand fed: over 2,000 young

ospreys have been color-hnnded in the state as part of population studies—this one has

company perched on a pine snag belou^ its nest: seven-:ceek-old ospre\i exercises wings

Mitchell A. Byrd Mitchell A. Byrd

not appear as severe as in the northeast, studies we con-

ducted by at the College of William and Mary between 1970
and 1980 indicated that the statewide productivity in 1971
reached a low point of 0.69 young per active nest. Production

increased to 0.98 young per active nest in 1973 and had
reached 1.33 young per active nest in 1977. This production

for the state is somewhat higher than that required to main-

tain a stable population. The role of environmental contami-

nants in this decline has been documented by many workers
throughout the country. The increased productivity appears

attributable to declining environmental contaminant levels.

As osprey populations in the country have increased and as

productivity has improved, many states from which ospreys

have disappeared have begun programs of reintroduction of

the species. Virginia collaborated with New Jersey for several

years in providing clutches of osprey eggs from productive

females in Virginia to be introduced into nests of unproduc-
tive females in that state. This technique entailed the collec-

before its first flight: adult breeding pair of oystercatchers. (Bottom photo) Royal terns

nest in very dense colonies on isolated beaches.

Mitchell A. Byrd Bob Anderson Bob Anderson (below)
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tion of clutches from females in Virginia just after the last egg

was laid. This procedure induces the osprey female to relay a

second clutch of eggs which she then hatches normally. The
collected clutch was hatched by the foster parent female in

New Jersey which typically would have had a long history of

infertility. The technique is based on the assumption that the

young ospreys which hatched to the foster parents would

home to the birth site. Partly as a result of this collaborative

effort, the osprey population in coastal New Jersey has

shown a remarkable increase in recent years.

A more recent technique involves the introduction of pre-

fledgling ospreys to artificial towers, again on the assumption

that the fledged young will home back as adults to the

towers.

Detailed data on the population status of the osprey in

Virginia for the past two years are not available. The Game
Commission, in the same period, has received an increasing

number of requests for permits to provide pre-fledgling

ospreys to other states for reintroduction purposes.

The Game Commission non-game project on ospreys is

intended to provide a data base on this species which will be

useful in making management decisions. Of particular

importance is the need to have data on productivity in order

to determine whether pre-fledglings can safely be provided to

other states for reintroduction purposes. The data also will be

useful to other management agencies and will provide a basis

for working with the U.S. Coast Guard on problems involv-

ing nesting ospreys on navigational aids.

In 1982, the project involved a complete statewide survey

of the number of breeding pairs of ospreys during which 700

pairs were located. Approximately 400 pairs were monitored

for reproductive success. Ten young each were flown to

Tennessee and Pennsylvania for reintroduction. This project

will provide a continuing assessment of the population status

of this species in the state.

Colonial Bird Studies

The colonial birds of Virginia utilize some of the most
fragile environments in the state for nesting. A major portion

of the breeding population of common terns, gull-billed terns,

royal terns, least terns, and black skimmers nests above the

tide line on the outer barrier beaches of the state. In many
states, these barrier beaches are being subjected to many
damaging pressures from housing developments and traffic.

In Virginia, many of these pressures appear to be minimal

in view of the ownership of most of the barrier islands by the

Nature Conservancy. Nevertheless, surveys conducted of

the populations of these species on the islands by Bill Williams

for the Nature Conservancy since 1975 have shown dramatic

declines. Based on these surveys, the population of Forster's

terns, a marsh nesting species, appears to have declined 62

percent in that period. Among beach nesting species, the

population of common terns appears to have declined 42

percent and the population of gull-billed terns, 56 percent.

Some of these changes may be related to population shifts

as both common terns and black skimmers are shifting to

marsh-nesting sites where they have been studied by Dan
Smith, a graduate student at William and Mary. Virtually no
information presently is available on the population status of

the great blue heron, an inland nesting colonial wading bird.

The role of population movements and competition among
the barrier islands is unclear. A complete statewide survey of

colonial birds was last conducted in 1977 by Dr. Byrd of the

College of William and Mary.
This Game Commission non-game project will provide for

a complete survey of colonial birds in the state. In addition.

nesting success of each species will be sampled during the

breeding season. Detailed biological studies will be conducted

of those species which appear to be declining or of species for

which the status is unknown.
The colonial birds of Virginia are subject to many potential

environmental hazards. Pending oil exploration off the

Atlantic Coast, the possibility of off-loading facilities for oil,

and the countinuing problem of dredge spoil deposition all

may become significant factors for this group of birds. It is

essential that periodic inventory of the group be accomp-

lished and that particular research effort be directed toward

species which appear to be showing substantial population

declines. The Game Commission program is directed toward

these goals.

Shorehird Ecology Studies

The American oystercatcher {Haemaiopus palliatus) is one of

several shorebirds which nest largely on the barrier island

beaches of Virginia. Other species included in this group are

Wilson's plover {Charadrius wilsonia) and the piping plover

(Charadrius melodus). The oystercatcher is a species of uncer-

tain status in Virginia whereas the two species of plovers

bofh are considered threatened.

The population status of the American oystercatcher in

Virginia is unknown. Censuses by Bill Williams suggest an

increase in the numbers of the species since 1975 on the

barrier islands of the state. Distribution and numbers of

breeding birds on spoil banks and marshes is unknown.
There also appears to be a wintering population in the state

which may be different from the breeding population.

On Fishermans Island National Wildlife Refuge, oyster-

catchers, contrary to their name, appear to be foraging on

two species of razor clams, one a beach-inhabiting species and

one a mudflat species. This difference in feeding habits pro-

vides a unique opportunity to learn more about foraging

strategies in this species as related to territory size, an impor-

tant consideration in view of the restricted habitats in which

the species nests and feeds in the state.

The oystercatcher, piping plover, and Wilson's plover are

species whose continued existence as breeding birds of the

state are tied to the continued maintenance of those envir-

onments in a relatively pristine state. It is essential that data on

the basic biology of these three species be available in order to

evaluate on a continuing basis the states of these species.

The Game Commission non-game program on shorebirds

initially will be concerned with determining the population

status of the oystercatcher in Virginia and with detailed

studies of its breeding biology.

In the summer of 1982, population surveys were con-

ducted in the breeding range of the species in Tidewater

Virginia. The total number of adults observed was 1600.

Since oystercatchers do not reach reproductive maturity

until three years of age, many of these individuals undoubt-

edly were not of breeding age. Much work remains to deter-

mine the actual number of breeding pairs. Studies of repro-

ductive success of the breeding population on Fishermans

Island were also conducted and the results indicated very

poor production. Breeding success of a larger component of

the population must be determined in order to evaluate the

status of this species in the state. D

Hassell Taylor, a biologist with the Game Commission, has served the past

six years as coordirjator of endangered species research in Virginia. He holds

a master's degree in wildlife biology from Virginia Tech. Dr. Byrd, professor

of biology at the College of Wdliam and Mary, is an authority on colonial

nesting birds and raptors in Virginia. His article on the peregrine falcon in

Virginia appears on page 9 of this issue.
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Education
Division Produces
Bird Film
The Game Commission's Education

Division in cooperation with Mas-
lovvski Wildlife Productions has just

completed a 25-minute color film

depicting the lives of Virginia's birds.

Titled "Virginia's Flying Colors," the

film features the beauty of birds while

examining their habitat preferences

and day-to-day struggle for existence.

Also included are ways humans can

help birds and increase their enjoyment
of them.

Karl Maslowski and his son Steve

are among the nation's top wildlife

photographers. Their film features

thrilling closeups and exciting action

seldom seen except by those who
spend hours observing birds in the

wild. The scope of the film ranges from
Virginia's Eastern Shore to her west-

ern mountains.
It will be the first such film to be

placed in the Game Commission's
library and was funded by the Non-
Game Wildlife Fund consisting of con-
tributions from state income tax

refund recipients and others. Plans are

to make it available for group showing
throughout the state this winter and
spring when interest in birds is highest.

Groups with access to 16mm projec-

tors or 3/4" video tape players may
reserve copies through the Commis-
sion Film Loan Library, 4010 West
Broad Street, Richmond, 23230. Other
groups may contact local game
wardens or other Commission
employees for a program incorporating

this film. D

Books,
Broadsides,

and Bargains
How long does a baby kangaroo stay

in its mother's pouch before it hops
out? What birds are hatched by their

fathers? Which little mammal sleeps

from October to April?

Ranger Rick's Wonder Book answers
these questions as it tells the story of

how young animals become adults.

Outdoor Notebook-

One Dam
Solution
Low head dams, and there are sev-

eral around the state, are known
killers. The hydraulic action below
these "short" dams has held many an
unsuspecting person under its raging

waters.

One such dam was built in Ashtab-
ula, Ohio to back up water for a

tannery. The factory closed in 1940,

and left the dam, and the area was
used by local residents for swimming
and other recreation. When summer
rains came the peaceful waters, com-
bined with the construction of the

dam, formed a drowning machine that

had taken many lives over the past 30
years. Both victims and rescuers had
fallen to its keeper hydraulic.

Though concerted efforts were
made to find how to make the dam
safe it was learned that if the owners
could not be found, nothing could be

done. Finding the owners lead only to a

jungle of red tape and buried deeds.

This spring, members of the local

fire department and an anyomous con-

tractor destroyed the dam. At this writ-

ing, nothing negative has been heard

concerning the removal of the dam. D

This new hardcover book of nature

lore about young animals is written for

children ages five to 12. There's plenty

of color in its 96 pages, its text is lively

and the unusual animal facts should

keep the young readers' attention and
bring them back again and again.

Wonder Book should make a good gift

for youngsters.

Available from the National Wildlife

Federation, 19232 NE, 1412 16th

Street, NW, Washington, DC 20036.

Price is $9.95 plus $1.55 per order for

shipping and handling.

What kind of duck is that? It's an

important question for hunters in Vir-

ginia, since bag limits are dependent on
the species of duck harvested. Beyond
that, it's nice to know what you're

looking at as a duck flashes by in the

sky. There are numerous books, pam-
phlets and flyers on the market that

attempt to show you how to identify

ducks—some work, and others use

methods that escape me.

I have one in hand now that looks as

if it will be great for those who have an

unidentified duck in hand. Called "The
LeMaster Method," this little 76-page

publication uses Richard LeMaster's

system, in which the bird is identified

by the size and shape of its bill. Charts

are provided for the user to match a

bill in hand with the outlines of the

particular species. In addition to the

chart, there is a page devoted to the

description of each species as an aid to

in-flight as well as in-hand identifica-

tion. It's compact, 41/2" X 7", colorful,

and I believe, a very useful little book.

Available from the Scotch Game Call

Company, Box 207, Oakfield, New
York 14125. Price is $12.95.

How do your write a fishing book?
Considering the tons of tomes on the

subject, there are obviously many ways
to get the job done. Does "North
America's Freshwater Fishing Book" by

Mike Rosenthal do its job? Two
members of our staff, both widely

experienced anglers, read the book.

The conclusions were poles, or should

that be rods, apart. Comments ran

from "well written and informative" to

"a little bit of information, some ques-

tionable, on a lot of subjects—and not

enough on any one to help the angler."

It does cover a lot of ground in its 260

pages and will leave the avid fisherman

who is looking for information on a

special aspect of the sport, wanting
more. As an overall introduction to

angling, it again whets the appetite for

more knowledge— if not a trip to the

trout stream.

Published by Charles Scribner's

Sons, New York, it costs $17.95. D
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The Grass is

Greener. . .

In the National
Forest?

Most hunters and other woods
wanderers have, as part of their woods
lore, the thorough knowledge that cas-

ually walking up on someone's still c^^n

be hazardous to your health. People

that do illegal things in the forest are

not often friendly to nosy folks who
poke their unwanted faces into their

nefarious business. But that doesn't

happen very often anymore. A moon-
shine still is a rare item in most places

in the 1980s, even in the rural

mountains.
But then vacuums tend to be filled

and this quaint danger has recently

rolled itself up into another form.

Now, according to the U.S. Forest Ser-

vice, the rule might be "keep off the

grass!" It seems that if your are in the

business of growing marijuana, one of

the better spots is in a small patch in

your favorite national forest or park.

Like makers of mash, most folks in the

pot plot business don't want a parade
through their manufacturing facility.

So take care in the remote woods,
tell someone where you intend to

wander so they can wonder if you
don't return, and don't help pick the

crop—voluntary migrant labor is gen-

erally unappreciated.

What is appreciated is location

information given to the local

sheriff. D

Moving?
Don't forget to let us know!
Among all those details that

you have to attend to when you're
moving from one home to another,
don't neglect to let Virginia Wildlife

know your new address.

If you're moving soon (or have
recently moved), please attach
your most recent address label

from Virginia Wildlife on the form
below, and then write the new
information in the blanks provided.
Home is where Virginia Wildlife

is—don't miss a single issue, no
matter where you are!

Citations

Becoming a

Habit
Frank Michael Zambratto, for-

merly of Brooklyn and now happily in

Virginia, seems to be making a habit of

catching citation pickerel. Frank now
has four pickerel citations to his credit

and as this photo shows, bass also fall

to his fishing skills.
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You can be sure to

catch more on
the pages of
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s
itting before a computer terminal, a biologist keys:

"What wildlife species will be affected by a dam in a

certain county in a watershed covered by white

pines?" The computer flashes on the screen a list

of 17 species. Are there any threatened or endan-

gered? One is, and the name is printed. Warned of problems

ahead, the biologist asks for techniques to enhance or

improve conditions for the species. The report reads "prevent

major barriers in the only stream where the species is

known." Not much help. The biologist then asks for a com-
plete description of the threatened species. He waits for

several minutes as the full report is automatically typed. He
then begins to study the elements in detail, seeking alterna-

tives either for the project or the species.

Perhaps this sounds like science fiction, but it isn't—a new
system has been created in Virginia that will do all that.

Called BOVA, an acronym for Biota of Virginia, the system

has been created during the past year with funding from the

Office of Surface Mining and Bureau of Land Management.
It is now operated and funded in large part by the Virginia

Commission of Game and Inland Fisheries. It is supported in

part by the non-game funds provided by citizens from the tax

check-off and direct donations.

The system has many uses and we learn new ones almost

daily. A game warden wants a list of mammals known for a

county to improve on animal hair identification in a court

case, or a list of birds for a county to take to a school class he

will teach next week. A forester asks for species that may be

harmed or benefitted by clearcutting a chestnut oak ridge

between two counties above a certain elevation. A Corps of

Engineers agent wants a species list for a dredging permit. A
miner needs species that mining affects. A manager or

sportsman needs limiting factors for grouse or raccoons (or

both) for special management areas. A research scientist

wants to select research projects badly needed so the gaps in

the data base are searched.

Scientists can be assured that reliable findings will go into

an active data base rather than end on a dusty shelf. A
veterinarian seeks out disease relations among animals

known to harbor or carry a disease. A bird watcher gets a

county list and spends a lifetime seeking out the species,

plotting his progress, or competing with others to have the

longest county-specific life list.

A new sport of fish- and mammal-life-list-building may
emerge. A highway engineer inquires about the possible fish

and wildlife impact of a road project. Public utilities seek

alternatives for utility rights-of-way. A curious person just

wants to know what information is available about the black

and white warbler (or other species). A herpetologist wants a

list of lizards in a three-county study area. A stream specialist

wants to know what fish will be harmed in a county if the

dissolved oxygen is reduced by one part per million, the pH by

0.5, or both (for whatever reason).

All of these are the potential uses of the system now
operating. Only 300 species are in the system now. Another
400 have partial data. It will be expanded and improved over

the years.

The Game Commission will operate the system with the

help of the Department of Fisheries and Wildlife Sciences at

Virginia Tech. There will be modest user fees because the

system is expensive to operate and maintain. The benefits are

conspicuous, for it can prevent the loss of an endangered
species, save thousands of hours of research (and re-

research) time by Game Commission and other personnel,

improve environmental impact assessments, reduce the time

and cost for government agencies to check impact state-

ments, reduce loss of data gathered at high cost, and provide

higher quality data than has ever been available.

The system operates from a computer terminal and is

interactive. It prompts the user. Anyone with a terminal and

telephone connection is a potential user. After purchasing a

right to gain access to the system, any amount of use is

INFORMATION,
PLEASE
BY ROBERT H. GILES, JR.
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The name is BOVA: a data
bank with unlimited poten-
tial for benefits to wildlife.

And concerned citizens

helped pay for it with their

contributions to the
non-game fund.

JANUARY 1983

possible as long as the user pays telephone charges. No
expertise as a typist or a computer operator is necessary.

T^
he BOVA system has just been created and is

ready for preliminary use. Data on many species

are not yet in the system, but through continued
work, the people will soon have a very powerful
working tool, one that will get better with use and

involvement by scientists, observers of nature, and many
other users of environmental information.

Like other types of information, wildlife information is one
of the few things that can be "used" without being "used up"
or worn out. It can be misused, however, and this is a concern
for the long-term. BOVA simply supplies information. It is a

resource, and like other resources, it can be used well, or used
poorly. D

Robert H. Giles is with the department of fisheries and wildlife science at

Virginia Tech.
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Bird of the Month.

A Flash of Red: The Cardinal
by Carr^Spike' Knuth

Even on the bleakest of winter
days I can depend on him. As I

make breakfast coffee, I sweep
open the curtains at the window by the

sink and a flash of red—brilliant even
in the early morning light—catches my
eye. The cardinal and his mate are in

the cedar again, feeding on the abund-
ant supply of blueberries it has pro-

duced this year.

There are few bird songs that so

quickly gain a person's attention as that

of a cardinal pouring out his powerful,

pleasant whistling calls. Actually, he
will sing at almost any time of the

year, but seems to reserve his best per-

formance for spring.

When the English settlers arrived on
the shores of Jamestown, they gave it

the names Virginia nightingale and
carnation bird. It was given the Latin

name "Richmondena cardinalis," tying

it even more to Virginia, so it was only

natural that it became the state bird.

So popular did the redbird become that

many other states ultimately named it

their state bird. It also became the

nickname of numerous athletic teams,

from high schools to professional clubs.

In the 1700's, cardinals were commonly
trapped and sold as cage birds, a prac-

tice which still goes on occasionally,

although it is illegal.

The cardinal is abundant in the

South to the point of being a common
sight. A northerner moving to the

South will find them as common as the

robin or bluejay in the north. The red-

bird ranges over all the eastern United
States to the edge of the Great Plains

in eastern Colorado; as far north as

southern Ontario and the Great Lakes
Region east and in Arizona and south-
ern California.

The cardinal is about eight and a half

inches long. The male is bright red,

occasionally with a darker, duller back.

The female varies from a yellow-

brown to a grayish-olive with red

wings and tails. The male has a rich,

black face patch and chin, while the

female is not as large nor as dark. Both
sexes are crested and have short,

rounded wings, long tail and thick, con-

ical, red-orange bills.

Cardinals are at home in a variety of

habitats, including dense thickets and
tangles near open areas; field edges,

woodland margins, hedgerows, stream
edges and open swamps. They are

active, industrious birds and seem to

exude a sort of cheerfulness.

There are indications that cardinals

may retain each other as mates each

season. I have seen what appears to be

the same pair feeding throughout the

fall, winter and early spring. As
weather warms, the cock begins court-

ing, sometimes by feeding the female

sunflower seeds from a bird feeder, or

some other available natural food.

About mid-April, the little hen beg-

ins building the nest which is usually

located in second growth thickets of

grape, shrubs or small trees such as

pines, post oaks and cedars. It is usually

built four to nine feet off the ground
and is a loosely constructed affair of

small twigs, strips of bark fiber, weed
stems, and grass, and lined with fine

rootlets and hair. All the while the

male follows her around, almost as if

he is protesting her comings and
goings as she labors.

She lays two to four white, bluish or

greenish-white eggs, mottled with
chestnut or purple. While the female

incubates, the male brings her food.

Among all songbirds, the cardinal male
seems more responsive than most to

his mate. Once the first brood is

hatched, he will complete the feeding

chores while the female begins a

second clutch in late May. Occasionally,

cardinals will raise up to three broods
in one season.

Once raised to maturity, the cardinal

brood may stay together as a flock,

feeding on insects, numerous weed
seeds, black gum berries, poke berries,

dogwood berries and wild grapes.

While it is non-migratory, the cardinal

will wander extensively in winter.

Anyone who stocks his feeder consist-

ently in winter with sunflower, squash
or melon seeds, may be surprised to

look out to find his yard full of cardi-

nals. They come readily to bird feeders

which may be one reason they are con-

tinuing their range northward.
One morning I looked out over my

yard and counted nine cardinals, seven
males and two females, feeding. Either

they were young of the year still tra-

veling with their parents or they were
young and adults wandering from less

desirable areas. As spring approached,
the resident male became quite edgy
with his winter company and drove
them off. At least I assume it was the
resident bird, because by March, only a

pair of birds regularly visited the yard.

Once again he was free to court his

lady and begin the cycle anew, a cycle

that can continue if we work to main-
tain and protect the birds' habitat. D

Audio-visual supervisor Spike Knuth is a regu-

lar contributor to Virginia Wildlife as author

and illustrator of this column and feature

articles.
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